Laboratory Memorandum
LM-B2337-1

AD726933

TECHNICAL REPORT

OUTPUT TESTS OF M42 PERCUSSION CAPS

PICKTINNY ARSENAL
SCIENTIFIC AND TLCHNICAL INFCRMATION BRANCH

by

M. G. Kelly
R. G. Amicone

April 1966

Prepared for

U.S. ARMY MUNITIONS COMMAND
PICATINNY ARSENAL
Ammunition Group
Dover, New Jersey

SMUPA-DR4

Contract No. DA-28-017-AMC-1915(A) X

THE FRANKLIN INSTITUTE RESEARCH LABORATORIES -

Benjamin Franklin Parkway at 20th Street, Philadelphia, P¥. 19103
NATIONAL TECHNICAL
INFORMATION SERVICE

springfield, Va. 22151

T



NOTICE TO USERS

R Portions of this document have been judged by the NTIS to
be of poor reproduction quality and not fully legible. However,
in an effort to make as much information as possible available
to the public, the NTIS sells this document with the understand-
ing that if the user is not satisfied, the document may be re-
turned for refund.

If you return this document, please include this notice to-
gether with the |BM order card (label) to:
National Technical Information Service
U.S. Department of Commerce
Attn: 952.12
Springfield, Virginia 22151

]

. A sk o i



‘P” ~ <
UL“‘J! TIHE FRANKILIN INSTITUTI. rriLaocLpHiA 3. PA.

LABORATORIES TTOIR RESEARCIH) AND DEVELOPMENT

: Ko, "27998

L -102337-)

Cormanding Mfficor {rCLASSIFILD

3¢ Away Tunitions Loswang PASZOGI7-A1C-1915(R)
Picatinny Arsenal fortl 1966
Dover, fca Jersey : : 1 cony
Atin: r. £, iller, S5UPA-DRA "
> taflud: 41E/5C

Re: RECFIPT OF MATERIAL FOR SPONSORED PROJECT

Rexcelpt of the material listed abeve is hereby acknowledged.

Original to be signed personally by the recipient and returned to sender.
Duplicate to ba retained by the recipient addressad. il

Ywad o \
-
" PEY
Triplicate by sender for suspense file, {4 :
S /
TSy S S (DATE) ‘ (SIGNATURE
FORM 214A—TM—-11/62
-
.
.
-




-

LU IR FRANKLIN INSTUNUT
o RESBALCIHE LABORATOIONS

S B SO R

THE BENJAMIN FRANKLIN PARKWAY o PHIL DELPHIA, PEHNSYLVARIA §0103 o TCLEPHONE (219) 448. 1010

April 15, 1966

Commanding Officer
U.S. Army Munitione Command
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Subject : Output Studies of M42 Primer .

Reference: Contract No. DA-28--017-AMC-1915(A)

e

1
Dear Sir:

we M1 Enclosed are the results of our output studies on the M42 primer
which were made for Mr. Pelphrey. This material will also be summarized in
our final report of the referenced contract,

2. The data indicates that there are significant differences between
the output to be expected from the four mixes used in this primer. The output
was found to be most violeul (approaching detonation) with the PA1O) mix. The
WCC 358 lot delivered the most enerpgy in a burning actiou. The output of
Lot WCC 1-15 was similar to the latter but somewhat reduced in magnitude and
possibly under tighter control. The output of Lot PAlUl was very low with
very little burning action. A better quantitative description of the relative
rating of these lots is shown in Table 2.

3. It is interesting to note that the application of the UV/IR detector
has enabled us to sece very large differences in the behavior of these lots.
These differences provide a means for making a sclection of the various lots
depending upon the nature of the output desired.

Very truly yours,

258 e
K. G. Amicone
Group Leader

cc: J. Pelphrey P.A.
D. Seeger P.A.
500 file via E.E. Hannum
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ABSTRACT
' '

e

\ oo ]
\ .
. The output characteristic'of four different lots of M42 Percussion :

Caps bLe&ve: een studied with a high-speed, broad-band, two-color optical

pyrometer (UV/IR Radiation Output Datector). The output characteristics

studicd were the relative energy history, the temperature history, relative

brisance, and blast pattern. lots WWC 358 and WWC 1-15 exhibited low

brisance, lony, sustained, burning activity, and coruscation in the output.

lot PA-101 exhribited high brisance, little burning, and no coruscation. °a
¢« Lot 100 exhibited low brisance, little burning and no coruscation. The

burning tempevature of all four lots was in the range of 2500% to 2700° ‘

Kelvin,

e
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OUTPUT TESTS MA2 PERCUSSION CAPS
1. INTRODUCTION

Under the sponsorship of Picatinny Arsenal the Franklin Institute
Regearch Laboratorics have developed an electropyrometric device which may be
used to evaluate the output of detonating devices such as blasting caps and
fuze trains as well as deflagrating devices such as squibs, primers and igniters.
This device, called an Ultraviolet/Infrarcd Radiution Output Detector, has been
used to discern qualitative and quantitative differences in:the outputs of four

different lots of M42 Percussion Caps.

Briefly, the UV (ultrqyiolet)/IR'(infrared) Radiation Output Detector
consists of two broadband, high speed photomultipliers ecach of which exhibits
spectral sensitiﬁity in a different portion of the spectrum. The photenultipliers
are directed to sense the output radiation and the resulting voltage signal
from each photemultiplier is recorded on an oscillograph as a function of time.
Since the spectral distribution of any linht source is dependent upon its
temperature and energy output these, aud other related paramcters, can be
studied by properly evaluating the oscillographic data produced by the two
photomultipliers. The construction and the theory of the UV/IR Radiation Output
Detector are discussed in detail in Appendix A of this report.

The actual arrangement of the drop tester and UV/IR Radiation Output
Detector is shown in Figure 1. A 3.5 ounce stecel ball was:used at a drop
height of 7.5 inches giving an impact energy of 26.5 inch-ounces. This impact
energy 1s more than enough to insure the firing of all fo%r lots of percussion
caps. The all-fire data supplied by J. Pelphrey of Picatinny Arsenal are
given in Table 1B of Appendix B for each lot of M42 Percussion Caps. Figure 2
shows the details of the firing pin which was used and Figure 3 shows the details
of the centering fixture. Note that the ocutput end of the percussion cap is
almost completely unobstructed. Thus, the UV/IR detector is able to view as
much of the output flame as possible. Since the radiation level from some
of the percussion caps was low, a 3.5 inch distance between the cap and detector
was necessary to insure sufficient radiation detection.

-1 -
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2. OUTPUT PARAMLTERS STUDIED | I

The output parametcers which were specifically studied were the euergy

history, approximate temperdature history, and brisance. From these parameters

PRI P T

others may be derived but these, especially, are of major interest.
2.1 Energy History of Output

Since the output of the percussion caps is relatively "soft" and the
shock output low, most of the energy output can be accounted for by observing the 1
intensity of the emitted radiation. Furthermore, the temperature of output flame
and subsequent radiation is low re}ativg’tg,detonation phenomena. For these
reasons the energy history of the M42 pefcussion caps was observed using only
the infrared photomultiplier (an RCA 7102). Three distinct types of phenomena

were observed in the output of the percussion caps.

2.1.1 Initial Burst Period

v

There was observed in all the lots an initial burst period starting

at the first trace of output radiation and lasting for 300 to 900 microseconds.

In most cases the radiation shows a rapid rise and a gradual decay. The
short duration of this radiation suggests a transient type of initiation. Although
the exact mechanism of the initiation is not known the action of the firing pin

compressing the percussion mixture against the anvil 1s a reasonable setting for

hot spot initiation. Figure 4 shows a typical oscillograph produced by the
initial burst radiationm. .

| S

2.1.2 Induction Period ,7

In the case of .ot WWC 358 and WWC 1~15 there was observed a period of
little or no radiation output (relative to the initiatiod radiation). On an

average this period of low radiation output started at 500 microseconds and

lasted for 1000 microseconds. Figure 5 illustrates this phenomena. It is
probable that during this period the percussion mixture is undergoing further
initiation. The initial flash of the type seen in Figure 4 may be a very local

initiation of the mix and the percussion mix itself may not encourage further

. rapld initiation. Instead, the initial flash may induce the surrounding mixture
| T




to start chemical recaction at a very low level until full-fledged burning can

occur., Thus, the delay period may be more aptly called an induction period.
2.1.3 Burning Period

The third phenomena to be obscrved with 1R radiation detector was a
period of burning. The long irrcpular radiatlion plateau identifies the
observed phenomena as burning. The burning period is showm in part in Figure 5
and usually lasts from 1.5 to 100 milliseconds depending upon the lot. All
four lots of percussion caps exhibit some burning after the initial burst or

induction period.
2.1.4 Energy History Summary

The energy or activity history'of'eaéh of the four lots of M42 percussion
caps is summarized gmphically in Figures 6A through 6D. Data from 5 to 10 firings
in each lot of caps were averaged so that each curve represents the encrgy history
of an average item from the particular lot., The initial burst, induction, and
burning times as well as the relative intensity of each of these phenomena is
shown on these curves. The same data are summarized in bar-graph form in
Figure 7. In general the range of variation in the durations and intensities
shown as an average in Figures 6 and 7 is + 60% for Lots WWC 358 and WWC 1-~15 and
about + 20% for Lots PA-101 and 110. ‘

2.2 Approximate Temperature History

For temperature measurements both the infrared and ultraviolet photo-
multipliers are used and a dual trace oscillograph cf the type shown in
Figure 8 is obtained. As discussed in Appendix A the temperature of the source
may be estimated with a ratio of UV to IR radiation intensity if the source
radiation is blackbody or greybody in nature., Due to the composition of some
of the percussion mixes the emitted radiation may not completely fulfill these
conditions so that the temperature history presented in Figure 9 should be
called approximate in lieu of further investigations. The temperature-time
curves for each lot are average values for the particular lot. The temperature
range of 2000° to 2700° Kelvin seems to be reasonable for a soft output device
such as a percussion cap.

- 3 =

g




v

2.3 Brisance

When speaking of "soft" output devices such as the M42G percussion cap ; L
the term brisance 1s almost without meaning since the term 1s a properly identified a
with the detonation pressure. Since there 1s some violent action associated
with tha MA2C cupr, howaver, we have tried to maka roma estimate of the relative : r

brisance or "shattering action" of each lot.

The estimate was made by mecasuring maximum rate of rise of the oscillograph.
traces produced by the initial burst radiation. Figure 4 shows such an oscillograph
and Section 2.1.1 of this report discusses this type of radiation. A fast rate

of rise in relation to a slover one indicates more brisance. Table 1 lists the

average of the maximum measured rise rates ‘for each lot. The actual voltage
rise rate as measured on the osc-:‘i].lograph as well as an estimate of the maximum !
radiant watts per second is given. The latter factor was computed by assuming

a 510 ohm load across the RCA 7102 photomultiplier output and an average radiant
sensitivity of 4 milliwatts/ampere.

Table 1 :
MAXIMUM RATE OF RADIATION INCREASE OF FOUR LOTS OF M42 PERCUSSION PRIMERS

Rate of Increase of

Maximum Voltage Rate of Rise Radiated Power
Lot No. (volts/millisecond) (watts/second) !
110 .18 0014 3
WWC 1-15 4. 032
WWC 358 10. .079 i
PA-101 800. 6.3 |

o~
If we allow the equation of these risec times with brisance it is obvious that
Lot PA-101 has the greatest brisance. This is verified in practice since the
cup itself is destroyed when the item is fired. The cups of the other three

lots remain intact. Audibly, the ranking of the lots corresponds to that of
Table 1. Lot 110 produces the least '"snap" whereas lot PA-101 sounds like a

miniature detonator.
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3. SUMMARY AND CONCLUSIONS ACCORDING TO LOT

3.1 Lot WKC 358 1

This lot has the longest burning time of the four lots. It also shows
the greatest variability in output. DBuraing times as Jow as 65 milliseconds and
as high as 250 milliseconds have becen observed. 7o gain some information as to
the output pattern, a 7 inch square picce of white poster board was placed bencath
the centering fixture at a distance of 3.5 inches. The percussion cap was fired
and aﬁy solid material or burning of the card was noted. Figures 10A, B and C
are copies of cards used to test three different lots of WWC 358 percussion caps.
A quantity of blast material has adherrcd to the card thus indicating that there

is hot solid material expelled from the caps (coruscation). The variability
between the thrée.figures (10A, B and C) gives some indication of the variability

in output of which we spoke ecarlier.

3.2 Lot WWC 1-15

Since the percussion mix of this lot is similar to that of lot WWC 358
we expect and, indeed, find that its output is similar to the WWC 353 caps ﬁ

(see Appendix B Table 2B).
reach a steady burning temperature of 2500° Kelvin., Figures 11A, B and C show

The energy history of both lots is similar and both lots

blast patterns for three caps from this lot. Typically, there is more coruscation

from WWC 1-15 items but the patterns scem more confined and reproduc:ble than i
those of lot WWC 358, o

3.3 Lot PA-101

The high rate of radiation emission (sec Table 1) from this lot indicates
that there is a tendency towards detonation. We note in Figure 9 that the
temper#ture rises to its maximum value of 2660° Kelvin more rapidly than the
other three lots. Also notevorthy is the extremely intense initiation radiation
seen in Figure 6C. The other three lots show relative initiation intensities of
only 5 or 10 while the PA-101 lot .goes up to 400. This high intensity nay be

-5 -
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due In part to the aluminum content in the percussion mix since we have seen, in
our expericence, a brightening of detonator radiation due to aluminum. There is

also the possibility of partial shock i1onization of the air in this case.

The lead styphnate contained in the mix 1s probably the largest
contributing facter to the high brisance und the explosive nature of the output
reacticn accountsfor the low-level, short duration burning in this lot. The
output of this lot would be good for initiating other explosives which require

mild shock and medium-high temperatures.

When a white card was placed under the PA-101 perEussion caps only a
small amount of loose powdery material was deposited. The material did not adhere
to the cards {ndicating that the particles were small and probably cool by the
time they reached the card. -

3.4 Lot 110

This lot has the least brisance and shortest burning time of any of the
four lots of M42C percussion caps. Even though its percussion mixture is similar
to that of the PA-101 (see Appendix B, Table 2B) the lead styphnate is apparently
diluted to the point where it will not exhibit a detonation-like output. The
maximum temperature reached by this lot is the lowest at 2520° Kelvin and the
white card test shows about the same quantity of loose,.powdery material as
the PA-101 lot.

3.5 General Conclusions

Final conclusions about these four lots of M&42 percussion capé should
be influenced partly by the exact intended use of the caps. Lacking this
information we must generalize. Enough data has been collected with the aid
of the UV/IR Radiation Output Detector to cefine both the apparent and subtle
differences between the four lots. In general the output of Lots WWC 358 and
1-15 secm to be predominately burning in nature while the outputs of Lots
PA-101 and 110 show little burning and a tendency towards detonation. One could,
therefore, select a lot to perform a "soft" or a "hard" initiation task. Table 2
summarizes all tests on the M42 percussion caps on a relative basis.

ad -6 -
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Table 2
RELATIVE RATING OF FOUR LOTS OF M42 PERCUSSION CAPS

Energy evolved Energy cvolved
in initial burst in burning Relative
(in less than 1 msce) Duration Amount of
g Brisance Relative Interpret, Coruscating
Lot No. Relative Peak Interprectation Marnitude (msec) Particles
110 2 small «1 (negligible) 1 negligible none
WWC 1-15 ) 10 small 2 (medium) 35 mediunm Medium
¥ Repular Pattern
WWC 358 6 small 3 (large) 110 long Medium
R Irrcgular Patterrn
PA-101 400 large < 7.2 (negligible) 4.5 short none
]
]
> .
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1, CONSTRUCTION O LoWiCiui

0

ultraviclov wagion of tho epactrun o tho dnvenudly o « trowd bund

of Ligtt in the infrarved region ol the speeirun. Whe uliravioleu

Yo e PR - ¢ S PUN el .'_ v Vorr - 'w}-t f-,'i--:‘l-t__.,,:,,

P! AOvOu.U...u.a.q e 1s an dun LIJZo anG The Lhilasel PLolonmaLeiplict 13

ern RCA 7102, The typicel relative responses ol tncse photomiliiplicrs
as used in ithe outpui detector are cshown toguther in Figure Al,

Flgure A2 shows the physical leyout of the photomuitvipliers. At the

tor nousing. At leflt, center

(¢}

top of thre piczure we have the output dete

we see the 1228 clong with its djmode divider resistors. At right,

. . d

center is the 7.02 wiailch recelves the lizhu through the head of izs

A -

eaverope. Al the boitom, lelft is the drpuv filter cell housing waich

-

and "grey" filters. At

-

noids proteciive sapohire windows, difiusers,
botton, rigat we hiave tne beam splitber which divides the incoming

lighe betuween the 1223 end 7102. 3otk protomuliipliers are snocgaiounted
3. Tigure AL shows the

"=

& the escexbled devector is showa in Figurs

tector orn its tripod (& heavier housing for the 1228 is snown in this
4 1

Figure A5 is a simplified tlock diegranm of the entire
detector sysiem. The power supplies ere coaventional and ;roduce a
variadle voltege ol from 0. to 1200 volts at 200 milliampeges. The
dynode voltage dividers are non-inductive end externsl toithe output
detector housing to prevent temperature provlems (a modifikation not
shovm in Fizurs A2). :

]
"

Trne oscilloscops used is & Cuel oehm Tektronix 551.
Presenily, the razio of UV (Ultravielet) to IR (Infrered) photomultiplier
outputs is teken by {irst obtaining a set of traces from the device to
be studled (sea typical traces in the body of this repori) aﬁd then
zpnicelly odvtaining the UV/IR ratio es & Sunction of time oy using
divi@ers. This is time conswming but in these early stages automation

ol tress celculaticns is unnecessary.

- - -———y B L T W - e —
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Some of the characteristics of the dotector erc as follows:

risc time of less than 300
nenoceeonds has boun neLsured

Q8 o ay ey
.L.;..Gc..'."....u

2, THeGRETICAL STUDIES

In & practicel sense the device which we have described dces

« not meesure cdiscrele energy itrensitions as descrived by the fundeamcntal

equetion Et = ht but, retier, avereges. Lnerelore, &n equation such
as rlenck's blacxbody ecuation is more suited to cescribe the raciation
emanating Srom the exploslives. Irdeed, thsoutpul detector itself is

- actually & two-color opticel paramever wiich wo will discuss oriefly
§0 trat we m&y beitier wnderstand the opcration ol the output detector.

As o start we refer to Plunck's equation” walch expressed
. . the specific Intensity ol rediation of wevelengin A radiated by &

blackbody &t the temperature T: .
¢ AT -1
Co /AT
E, = =% (e2/*" - 1) (1)
A’
vaere
E) = Radiant flux emiited pey unit area per unit increment
of wavelength, watts/ci</cn
¢, = constant = 2.7, x 2072 yatts cal
¢, = constant = 1.438 ca %%
A = rediation wavelength, cm
e = 2.71828
T = gbsolute temperature of source, °k
‘. . l\' - . e - v . N4 2 ~
. dax Zhanek, Znecyv of Heed, Maemillian, 1932, p. 275.
A8




QU~-B2337-1
Since there are no periect blacktodlies, exlssivity (e¢) which

vne potio of radiant flw: emitted oy a glven surface to that

Keely surface av tho swne vemperature and wavelength, shouid

( 2 1)-1 (2)

tsf
f
0
e ! o/

Exissitivity is usuzlly a Junciion of bota wavelength and temperature but
for row we will asswme it Is constant over the wavelengths of interest,

Bcuavion (2) way o stuplified, if \T << ¢,, to

ec. [ =c./\0 :
T o e 2 .

Ve xnown a8 Wiea's Zguation and is & good approximation for tempera= '
vures beoew LOC end wavelengihs in the visivle and uliraviolet portion

o BaE Spec"“w:.. I we now consiier that a measwrement of radiant flux

3, is mzde abt wwo Sillerent wavelensins or wavelengths bands then we will

erxive &t an egquavion vhich:expresses thae ratio's of the flux's E, and
M

A3

= [ = /A7
ge. 1.5 /e <2 )

R = = S
s e )
3 ecq )‘B e

ybl
; »

L4

A9

o haam ot 95




e

SO oy e

cyl: e \
—— ) S— - :-—
T'\"a‘\ "5/

(5)

m 5 o e et 2 5 = 4 4
PPets e.‘lSSa.Vluy which weé neve considerca 10 de consitant over the

wavelengths of intcrest has decn conceiicd ouv in equation (5) ang
the retio R is only & function of tempercture T. In ectual prectice
there are few suriaces or radicticn sources walch poscess an cidssivity
which is constent at &ll waveleagihs, uowsver, the ratvio pyroucter is

uselul beccuse the emissitiviiy of a suriace varies slowly over &
renge of wavelengihs. UYhus, i the two neasured wavelengihs arc nov
100 far epart then tas retlo of the emissivivies wiil o6
and sguation (3) will be valid. Since only & ratio is be:'..r.g messured
the ratio prroueter s not aifected oy Ifiucuuations of the reciation

&
source (i ihe sensors cen follow the fluctuation) cue to dust, smoke

The following are soms relercnces which deel directly or
incirectly wiinh the two color, pyromster: ’

1. Lerewore, 3. G. and Johnson, D.X., A Hetho i’or'Dete....a.rr’"f

hal

:
- Van < DN o ae o Lo ~eea o =
the ZiX cz..ve :.:r..w..r.g Zemperature of a 2

: &,
& RUTR No. 44, AD 6ua...5

,—

2. Xotitenstetie, J.P.; Fast Response Optical Pyroketer; Desizn
News; Dec. 9, 195L, »p. 183-153.

» S 3 oty g g SAl & = el 12
3. 3¢ ....e.., R. end Reiflel, L., Develcoomant o' o Zxploding Wive

—‘ - - .‘J - -: —- T‘ Sl \ y . pm < - e

Fecili 2ty (CO..-.;.chu...c.L R.pors), Armour Hescerch Foundasion,

T ’| Z =~ =7

Waldd &tu 6—‘1,’, 32\4 A.DO .

4. Gerieu ser, J. I-I. Ssacvrel Zmnlsiviiy of Fiash Combustion Reaction
b" g ..o;:‘e:.x, aorih n.':c:'ic en aviation, inc. Report NNo.

Na &4-205, AD 431 927

5. Various w‘..‘.erc...al concerns.,

Al0

AN




It Is of importeance to know the upper and lower limits

D the devoctorts Temporature measuring cvbilivy. In order to determine

a whe GQuev!

the ooproxinoie tonpderature rance of the outpuu detcetor system we

-\asiwn

porformed sone enpiricsd celewlavions using the following asswiptions:
U2 are wsaumad to nave the sams
‘ 2% resyonse. (This could
oS T 3 pusd .)-“C.,.\.\J Ty ps0ne
Too l-s..\.dk ‘).a‘.)UOu.LL lp

1

N QC):J\.&G'L.«.BZ

K
" e,
&
R

2. 3sth protondiipiicrs zre esswaed wo rave the response
ghown In Fizure A1, Tho respoase curves erc those specilied
in the 2QCA hend-bvool on ;;hoz;c':.\;:'.s:"‘;ve devices and in actual
practice the responses chowld vary iittle Jrom those given. ]
Nove thet she rodient se: .g“m\;"y ol each catector is the
sang &s ncniioned in assumptlion .
) 3. Thao hypoitneiicel sourcc of radiant energy is assumad to be ' T
& perlect uacksody radiwtor. This would mean that the !
crissivivy ol ths scurce will be .0 sv all wavelengths of E
: inseréest. It is doudbilil thetv vhe racdlent ouuvput of actu al 3
] Sxls will reve tl.;s PrORErty, iowever, we have shown Thav ;
the UV/LR ratio measuring technicue Is lascasitive to the :
. manitude of the emissivivy as long es the enissivity is
DLy cewaveny oweP whe w...v;.le goias of intercst. (Even - .
tnis is protesly not true dutv tie oroed rosponse vands of '
e %58 outiEuD € rict

5 We mEYy Low nexe &
rage and output - t- =

e'::.ss:..v:.t,y). Wats theoe cseisaiRs:

ceteetor tend to avereze the veriations of
ch
sheoretical sziimite of Tha temdGratuy

3
(]

nareacterisiics of the ouisut debvector SJSuc.... Teoles are T
evellaslow wihlch deline <ie per ccr:a:‘= radiation av esach

wavelengia e::;a:;r.s Joom & vaackoo & given temperature.

e
Figare =8 shaciws soms ¢ these da.ze'.- fapsl ot AL ca...ly for two
¢iflerent vemperatures. )

:

Sy xaliiplying the percentage of radieation exitied by a
placiocldy et a given wavelengvh end terporature times thp sensitivity
02 vhe.protomininiicr (s) av the same wavelengih & cwv! of photomlitiplier
cutzut &5 & Suncticn of wavelengih will be generated Zor, each temperatures.
Sy dnsezresing vhe arec undsr these curves with she ald of planimster
& curve ¢l photomluiziler cutput &s & funciion of blaclkbody temperature

-

ne53 curves, ong Jer ¢ach photomiltiiplier, are p...o.,ted

< DS ey M - o - e = Ly’ o ™ omy - N N - pJ
nTIgNse a2, Sotlce thav vhe 700Z% or infrered detector reaches a peax ;

-
. gutyat 2o A000° Tolvin wihlle the 1228 or ultraviol:t desector reaches
L N T Y - r=lalalel o St 5 v -, S oy s e
. 135 pedt ouipat &t €CC0° Helvin. At &500°% bota detectors have equal outpu
. -
TUedblec o Flancekls Radiation and Thoton Funculons, A.N. Lowen & G. Blanch,
Journal Onv. Sge. am. pe 70 (2950
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o

. 4 - L) J. e e i
Oy now teking the »ovilo of the ouiput of the UV dotcctor

%o whab of she 7102 defector we obuelin the curve of UV/IR outpuz
s
14

. PO - ~ Au: LA L P P e meen Fem W s, Aa i N
TEVLO0 &S & JWNCTULON 0L TEIREl&LUIE &8 ELCWH AN JLUle aD. UV LS

oF & -~ .o e L "o aras g tr 103 ¢ b
02 sonz OUTIUT Tonmporature wore recuircd. For outpul mealurensris
“ o emAtaa o et oan d-_,v-t cés .o Lo ol e o aou n" e oo b mg
e Co wla wlD N bbbt Cova eViCes L Kud o u,.buub « GCUlEL u'vm._uc‘r..w.u Co

et N 1

e A Ve w2 .- -~ IV /TH JRE 4
noviedge that increased UV/IR retio

indicaies inecreased tenperaturs would be ncoded, out Jor squibs

and igniters one mignt wish o measure temperaiurc. Figure A€

o)
shows trev the usell renge of th nv outpuv detvector sysiem

e
prooeoly lies in the reglon from 2000° Xelvin 1o cbove 9000° Kelvin.
According to Coo}c2

[¢)
¢!
[od]
0.
)
]
(o]
i1
[N
(o]
c!
(o]
o3
jeid
[
[¥8
5
[0}

the temperaiures to be exge

lie in the range of 2000 o 6CU0° Xelvin. Sguld temperatures are

O Vo gpten mases =in v cmeat meedaa o
aGuVali, 80 TILT TLC DTLsENN ouvuv

Provehly no wower taan 200
c

aka O PR R A A T AR) reiias S
WaLEe L0 LAE NEasSUrelely 0L The Lemperaure

detector systen ssems cde

»,

f LN N S,..-,. d = oo A g e e war ottas anzass e 4
Ol rluelesu. SOULA TN8 NEEl &TLse Lavel Lo eiLsUre reacuicns oL

- AN o —— Lo e e e e ma a D . A2 0D o, AR e, & 2
- LOwWes vIDEIEVWIE & S-L.'r‘_ L8 SUOSVLIVULLON O & Qliliigrent pr‘OVOTMMA.U-Lp.A.ier

L ]
2‘1‘1‘:6 Science of Righ Zxplosives, &.A. Cock, New Yorik, Reirnold Pub.
Co., =353 3. 38. . .
[}
L] Alh 1
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APPERDIX 3
ADDITIONAL DiTA CN 42 PRIMERS
AS SUPPLILD BY J. PELPERE!
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